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(54) ELECTRONIC CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
inexpensive and space-saving electronic camera 
with a focusing device capable of correcting 
chromatic aberration in focal-point detection to 
conduct accurate focal adjustment. 
SOLUTION: This electronic camera has a 
photographing lens 1 and an image pickup 
element 4, and is provided with a focus detecting 
light-receiving sensor 2 for receiving a subject 
light transmitted through the photographing lens 
1, a correcting part 5 for calculating a correction 
value to correct a detection error resulting from 
chromatic aberration of the sensor 2 based on an 
output of the photographing lens 1, a focus 
detecting part 3 for detecting a focal adjustment 
condition of the lens 1 based on an output of the 
sensor 2, and a control part 6 for controlling the 
lens 1 to be driven based on an output of the 
detecting part 3 and an output of the correcting 
part 5. 



k 

X 




5 ,jr±- 



-.7 



M4JS 



Translation 2000-266988A 
CLAIMS 



[Claim(s)] 

[Claim 1] AF sensor which receives the photographic subject light which is the electronic 
5 camera which has a taking lens and a color image sensor, and passed the above- 
mentioned taking lens, An amendment means to compute the correction value for 
amending the detection error resulting from the chromatic aberration of the above- 
mentioned AF sensor based on the output of the above-mentioned color image sensor, 
The electronic camera characterized by providing the lens driving means which drives the 
10 above-mentioned taking lens based on a focal detection means to detect the focus 

condition of the above-mentioned taking lens, and the output of the above-mentioned 
focal detection means and the output of an amendment means, based on the output of the 
above-mentioned AF sensor. 

[Claim 2] The above-mentioned amendment means is an electronic camera according to 
15 claim 1 characterized by the thing of the class of light source which illuminates a 

photographic subject, and a color temperature for which the above-mentioned correction 
value is computed by evaluating either at least. 

[Claim 3] The above-mentioned amendment means is an electronic camera according to 
claim 1 characterized by the thing of the class of light source, and a color temperature for 
20 which either is evaluated at least using two or more evaluation value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

5 [Field of the Invention] This invention relates to the electronic camera equipped with 
focus equipment. 
[0002] 

[Description of the Prior Art] Conventionally, since chromatic aberration occurs 
according to the wavelength component of photographic subject light, it is known for the 
10 focus equipment which adopted the TTL phase contrast detection method under the 
specific light source that focus precision will deteriorate. 

[0003] In order to cope with such a problem, in JP,63-168613,A, the photo detector for 
color temperature detection is prepared on same IC chip as the AF sensor IC which is a 
photo detector for focal detection. And a color temperature is measured by this photo 

15 detector for color temperature detection, and chromatic aberration is amended. 

[0004] Moreover, in JP,58-86504,A, the focal detection error by the color temperature in 
the focal detecting element containing AF sensor is amended using the output of a color 
temperature measurement means including the photo detector and processing circuit 
which were prepared separately [ the AF sensor IC which is a photo detector for focal 

20 detection ], and optical system. 

[0005] Furthermore, in recent years, the digital camera of the single lens reflex camera 
type which adopted the TTL phase contrast detection method is put on the market 
("photograph industrial" May, 1996, P42, P51). With this camera, the photo detector for 
color temperature detection of dedication, a processing circuit, and optical system are 

25 established separately, and white balance adjustment is performed using the detected 
color temperature detection information. 

[0006] Moreover, the digital camera which adopted the TTL phase contrast detection 

method is indicated by JP,9-274130,A. 

[0007] 

30 [Problem(s) to be Solved by the Invention] However, it is necessary to prepare a color 
filter in the creation process of IC, and there is a problem of a process increasing and 
becoming a cost rise, with the technique indicated by above-mentioned JP,63-168613,A. 
[0008] Moreover, with the technique indicated by above-mentioned JP,58-86504,A, since 
it has the color temperature detecting element of dedication, it is necessary to install 

35 separately the photo detector and optical system for color temperature detection, and a 
processing circuit, and there is a problem that a cost rise and a new mounting tooth space 
are needed. 

[0009] Furthermore, in the above-mentioned single lens reflex camera type digital 
camera, it is not used for amendment of the chromatic aberration at the time of a focus of 
40 what is performing white balance adjustment using color temperature detection 
information. 

[0010] Moreover, in the digital camera which adopted the TTL phase contrast detection 
method indicated by JP,9-274130,A, it is not taken into consideration at all about 
amendment of the chromatic aberration at the time of a focus. 
45 [001 1] The places which this invention was made in view of the above-mentioned 

problem, and are made into the purpose are low cost and space-saving, and are to offer 
the electronic camera equipped with the focus equipment which the chromatic aberration 



-3- 



Translation 2000-266988A 

in focal detection is amended and can perform an exact focus. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 
1st mode of this invention AF sensor which receives the photographic subject light which 
5 is the electronic camera which has a taking lens and a color image sensor, and passed the 
above-mentioned taking lens, An amendment means to compute the correction value for 
amending the detection error resulting from the chromatic aberration of the above- 
mentioned AF sensor based on the output of the above-mentioned color image sensor, 
The electronic camera characterized by providing the lens driving means which drives the 

10 above-mentioned taking lens based on a focal detection means to detect the focus 

condition of the above-mentioned taking lens, and the output of the above-mentioned 
focal detection means and the output of an amendment means, based on the output of the 
above-mentioned AF sensor is offered. In the 2nd mode, in the 1st mode of the above, 
either is evaluated at least and the electronic camera characterized by the thing of the 

15 class of light source to which the above-mentioned amendment means illuminates a 

photographic subject, and a color temperature for which the above-mentioned correction 
value is computed is offered. 

[0013] In the 3rd mode, the electronic camera with which the above-mentioned 
amendment means is characterized by the thing of the class of light source and a color 
20 temperature for which either is evaluated at least using two or more evaluation values is 
offered in the 1st mode of the above. 

[0014] According to the above 1st thru/or the 3rd mode, the following operations are 
done so. 

[0015] That is, in the 1st mode of this invention, the photographic subject light which 
25 passed a taking lens by the AF sensor is received, the detection error which originates in 
the chromatic aberration of the above-mentioned AF sensor based on the output of the 
above-mentioned color image sensor with an amendment means is amended, the focus 
condition of the above-mentioned taking lens is detected by the focal detection means 
based on the output of the above-mentioned AF sensor, and the above-mentioned taking 
30 lens drives by the lens driving means based on the output of the above-mentioned focal 
detection means, and the output of an amendment means. 

[0016] In the 2nd mode, in the 1st mode of the above, even if there are few classes of 
light source which illuminates a photographic subject, and color temperatures, the above- 
mentioned correction value is computed by either being evaluated by the above- 
35 mentioned amendment means. 

[0017] In the 1st mode of the above, using two or more evaluation values, even if there 
are few classes of light source and color temperatures, either is estimated by the above- 
mentioned amendment means in the 3rd mode. 
[0018] 

40 [Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0019] Drawing 1 is the conceptual diagram of the electronic camera equipped with the 
focus equipment of this invention. 

[0020] As shown in this drawing, in this electronic camera, the taking lens 1 which 
45 condenses photographic subject light is formed in the predetermined location, and the 
light-receiving sensor 2 for focal detection which carries out pupil division of the 
photographic subject light which passed the taking lens 1 concerned, and receives light, 
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and the image sensor 4 which picturizes the photographic subject light which passed the 
above-mentioned taking lens 1 are formed in that back. The above-mentioned light- 
receiving sensor 2 for focal detection is connected to the focal detecting element 3 which 
detects punctate [ of the above-mentioned taking lens 1 ] based on the output of the light- 
5 receiving sensor 2 for focal detection concerned, and the output of this focal detecting 
element 3 is connected to the input of the amendment section 5 which amends the output 
of this focal detecting element 3. Furthermore, the output of the above-mentioned image 
sensor 4 is also connected to the input of the amendment section 5. This amendment 
section 5 has the color temperature detecting element 7 which detects a color temperature 

10 based on the output of the above-mentioned image sensor 4, and the correction value 
count section 8 which calculates chromatic-aberration correction value based on the 
output of the above-mentioned color temperature detecting element 7. And the output of 
this amendment section 5 is connected to the input of a control section 6, and the output 
of this control section 6 is connected to the taking lens 1 through the mechanical device 

15 in which it does not illustrate. 

[0021] In such a configuration, by the light-receiving sensor 2 for focal detection, pupil 
division is carried out and the photographic subject light by which incidence was carried 
out through the above-mentioned taking lens 1 is received. And the output signal of this 
light-receiving sensor 2 for focal detection is inputted into the focal, detecting element 3, 

20 and punctate [ of a taking lens 1 ] is detected by this focal detecting element 3. On the 
other hand, incidence of the photographic subject light by which incidence was carried 
out through the above-mentioned taking lens 1 is carried out also to an image sensor 4, 
and it is picturized with this image sensor 4. 

[0022] In the above-mentioned amendment section 5, the focal detection output of the 
25 focal detecting element 3 is amended based on the output of the above-mentioned image 
sensor 4. At this time, the color temperature of a photographic subject is detected by the 
color temperature detecting element 7 in the amendment section 5 based on the output of 
an image sensor 4. And chromatic-aberration correction value is computed by the 
correction value count section 8 in the amendment section 5 based on the output of the 
30 temperature detecting element 7. 

[0023] In this way, a predetermined focus will be performed by the control section 6 
based on the amended focal detection output which is an output of the above-mentioned 
amendment section 5. 

[0024] Next, drawing 2 is drawing showing the configuration of the optical system of the 
35 electronic camera equipped with the focus equipment concerning the gestalt of operation 
of this invention. 

[0025] As shown in this drawing, the electronic camera concerning the gestalt of this 
operation is divided roughly into the interchangeable lens 30 and camera body 40 which 
can be detached and attached freely. 

40 [0026] First, in the interchangeable lens 30, while the photography optical system 1 1 
which consists of lens 1 lfor focuses a and diaphragm 12 grade is arranged in the 
predetermined location and reflecting photographic subject light in the back caudad, the 
beam splitter 13 which makes a part penetrate to a camera body 40 side is arranged. The 
mirror 14 is formed on the optical path of the reflected light of this beam splitter 13, and 

45 the focal detecting element 15 which consists of focal detection optical system 16 and AF 
sensor 17 grade is arranged on the optical path of the reflected light of the mirror 14 
concerned. In addition, with the gestalt of this operation, the above-mentioned focal 
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detecting element 15 has adopted the phase contrast detection method. Furthermore, 
while the above-mentioned diaphragm 12 can hold predetermined drawing opening, it has 
shutter ability and also has the function which shades completely. 
[0027] On the other hand, in the camera body 40, the beam splitter 21 is formed in the 
5 predetermined location, and the mirror 25 is arranged on the optical path of the light 
which penetrated the beam splitter 21 concerned. And on the optical path of the light 
reflected by this mirror 25, the finder optical system 26 which consists of a mirror 27 and 
an ocular 28 is arranged. Furthermore, on the optical path of the light reflected by the 
above-mentioned beam splitter 21, the infrared cut-off filter 22, the optical low pass filter 
10 (LPF;Low Pass Filter) 23, and the solid state image sensor (CCD;Charge Coupled 
Device) 24 are arranged. 

[0028] In such a configuration, the flux of light from a photographic subject passes the 
photography optical system 11, and others are led to a camera body 40 by the beam 
splitter 13 through a mirror 14 at the focal detecting element 15, respectively for a part of 

15 above-mentioned flux of light. The part penetrates a beam splitter 21 and the 

photographic subject flux of light which passed the above-mentioned photography optical 
system 11, and was drawn into the camera body 40 on the other hand is led to an image 
sensor CCD 24 through the infrared light cut-off filter 22 which cuts an infrared light 
component, and optical LPF23 which reduces moire. Other flux of lights are led to a 

20 mirror 27 and the finder optical system 26 which consists of ocular 28 grade, after being 
reflected by the mirror 25. 

[0029] Here, drawing 3 is drawing showing the configuration of the focal detection 
optical system 16 which draws the flux of light from a photographic subject on the 
optoelectric transducer P of the AF sensor 17 in the above-mentioned focal detecting 

25 element 15 in a detail. 

[0030] In drawing 3 , the pupil mask with which, as for an infrared cut-off filter and S, a 
taking lens and RF have the openings Kl and K2 by which K has been arranged [ as 
opposed to / in a visual field mask and C / the optical axis of a taking lens 1 1 ] at the 
• abbreviation symmetry as opposed to a condensing lens in sign IT, and HI and H2 are 

30 separator lenses arranged in the back corresponding to the pupil masks Kl and K2. The 
above-mentioned infrared light cut-off filter R removes the infrared light of a wavelength 
region 750nm or more, removes an unnecessary infrared light component, and stops the 
bad influence of chromatic aberration to the minimum. 

[0031] It passes through the fields LI and L2 of the exit pupil of above-mentioned 
35 taking-lens IT, and re-image formation of the photographic subject flux of light which 
carried out incidence is carried out on the optoelectric transducer P of the AF sensor 17 
through openings Kl and K2 and the separator lenses HI and H2 of the visual field mask 
S, the infrared cut-off filter RF, a condensing lens C, and the pupil mask K. 
[0032] When the photographic subject image I is formed for above-mentioned taking- 
40 lens 1 V on Focus G, i.e., an image formation side, re-image formation of the 

photographic subject image I is carried out to the perpendicular secondary image 
formation side P (on the optoelectric transducer P of the AF sensor 17) to an optical axis 
O with a condensing lens C and the separator lenses HI and H2, and it becomes the 1st 
image II and the 2nd image 12. 
45 [0033] Re-image formation of above-mentioned taking-lens 11' is perpendicularly carried 
out to an optical axis O in the form where the photographic subject image F approached 
the optical axis O by each other when the photographic subject image F was formed 
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ahead of a front focus G, i.e., an image formation side, and it is set to the 1st image Fl 
and the two F2nd. 

[0034] When the photographic subject image R is formed behind rear focusing G, i.e., an 
image formation side, the photographic subject image R is the form which is separated 
5 from an optical axis O with each other, re-image formation of above-mentioned taking- 
lens 1 T is perpendicularly carried out to an optical axis O, and it becomes the 1st image 
Rl and the 2nd image R2. 

[0035] With the gestalt of this operation, it detects punctate [ of taking-lens 1 V ] by 
detecting spacing of these 1st images and the 2nd image including a front focus and rear 
10 focusing. Specifically, spacing of both images is measured in quest of the optical 

intensity distribution of the 1st image and the 2nd image by the photographic subject 
image data output of the AF sensor 17. 

[0036] Since what generally has comparatively flat spectral sensitivity within the light 
like silicon is used for the above-mentioned AF sensor 17, the image formation point of 
15 the long wavelength component r2 in the light by taking-lens ll 1 (for example, lambda= 
720nm) originates in the axial overtone aberration which taking-lens 1 V has, and it 
moves more back than the schedule image formation side G. 

[0037] Therefore, as shown in drawing 3 (b), the image spacing Z2 corresponding to the 
photographic subject containing many long wavelength component reflected lights 
20 becomes larger than the image spacing Zl corresponding to the photographic subject 
containing many reflected light components of the light (center of gravity (lambda^ 
560nm))rl. 

[0038] Next, drawing 4 is drawing showing the configuration of the control system in the 
interchangeable lens 30 of the electronic camera concerning the gestalt of the 1st 

25 operation, and a camera body 40. 

[0039] First, the control system of an interchangeable lens 30 is explained to a detail. 
[0040] In drawing 4 , the lens microcomputer 3 1 is the control unit of an interchangeable 
lens 30, and is a controller which has central processing unit (CPU;Central Processing 
Unit) 31a, read-only-memory (ROM;Read Only Memory) 31b, random-access-memory 

30 (RAM;Random Access Memory) 31c, and analog-to-digital (A/D) converter ADC31d in 
the interior. Furthermore, the lens microcomputer 3 1 has nonvolatile memory slack 
EEPROM31e in the interior, and has memorized the amendment data about focus control 
etc. for every interchangeable lens. 

[0041] This lens microcomputer 3 1 performs a series of actuation according to the 

35 sequence program stored in the above-mentioned ROM3 lb. 

[0042] As for the AF sensor 17 which is a part of focal detecting element 15, the 
actuation is controlled by the lens microcomputer 3 1 . After A/D conversion of the sensor 
data (photographic subject image data) which this AF sensor 17 outputs is carried out by 
A/D converter ADC31d in the lens microcomputer 3 1 , they are stored in RAM31c. 

40 [0043] It computes the amount of drives of lens 1 la for focuses, a driving direction, a 
drive rate, etc. by the lens microcomputer 3 1 performing a focal detection operation 
based on the above-mentioned sensor data, and performing an amendment operation 
based on the amendment data further transmitted from the body microcomputer 41 in a 
camera body 40. 

45 [0044] Here, the focal detecting element 15 is set up so that it may have the property of 
the focal detection precision optimized according to the class of interchangeable lens 30, 
the defocusing detection range, etc. Furthermore, the lens mechanical component 32 
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drives lens 1 1 a for focuses based on the commander from the lens microcomputer 3 1 . 
And the diaphragm mechanical component 33 drives diaphragm 12 based on the 
commander from the lens microcomputer 3 1 . 

[0045] Two or more electric contacts 34 for performing the communication link by the 
5 side of an interchangeable lens 30 and a camera body 40 are formed in the connection 
with the mounting part which equips a camera body 40 with the interchangeable lens 30 
besides above. 

[0046] Next, the control system of a camera body 40 is explained to a detail. 
[0047] In drawing 4 , the body microcomputer 41 is the control device of a camera body 
10 40, and is a controller which has CPU41a, ROM41b, RAM41c, and A/D converter 

ADC41d inside. A series of actuation is performed according to the sequence program 
stored in ROM41b inside the body microcomputer 41 . 

[0048] Moreover, the body microcomputer 41 has EEPROM41e in the interior, and has 
memorized the amendment data about a focus, a photometry, AWB (automatic white 

15 balance), stroboscope control, etc. for every body. An image sensor (CCD;Charge 

Coupled Device) 24 picturizes the photographic subject image formed of the photography 
optical system 11, and changes it into an electrical signal. Furthermore, the video-signal 
processing section 42 processes the electrical signal from CCD24, and creates a video 
signal. And the CCD control section 43 outputs a driving signal to CCD24, and controls 

20 the actuation. 

[0049] The above CCD 24 is the vertical mold overflow drain mold CCD, and is as; the 
detailed configuration being shown in drawing 5. 

[0050] In addition, there is an INTARAIN transfer mold CCD as a charge transfer type. 
[0051] The photodiode 101 with which this CCD24 has been arranged in the shape of- 

25 dimensional [ 2 ] to the horizontal direction and the perpendicular direction in drawing 5 , 
The transfer gate 102 which transmits the charge accumulated in the above-mentioned 
photodiode 101 to the perpendicular shift register 103, The perpendicular shift register 
103 which transmits the transmitted charge perpendicularly one by one, It consists of the 
output sections 105 which change and output the level shift register 104 which carries out 

30 the sequential transfer of the charge perpendicularly transmitted with the perpendicular 
shift register 103 horizontally, and the charge horizontally transmitted with the level shift 
register 104 to a voltage signal. 

[0052] The color filter is arranged in the front face of the above-mentioned photodiode 
101, and the array of a color filter is the so-called BEIYA array as shown in drawing 7 . 

35 [0053] In addition, "R", "G", and "B" which are shown in drawing 7 show the color filter 
which penetrates "red", green [ "green" ], and "blue" alternatively, respectively. 
[0054] Furthermore, as for the pixel corresponding to Above R, G, and B, each spectral 
sensitivity is shown in drawing 8 . That is, R, G, and B have relative intensity 
predetermined in the wavelength region like drawing. 

40 [0055] The video-signal processing section 42 consists of process processing circuits 81 
which carry out various kinds of processings to A/D converter 80 which carries out the 
AD translation of the output of the gain-control amplifier AMP 79 which amplifies the 
output of the correlation duplex sampling circuit (CDS) 78 for removing a reset noise etc. 
from CCD24, and this correlation duplex sampling circuit 78, and this gain-control 

45 amplifier 79, and is changed into a digital signal, and the video signal changed into the 
digital signal, as shown in drawing 6 . 

[0056] CCD - a control section -- 43 -- drawing 6 - being shown - having - as - CCD 
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— 24 -- driving — a sake — a transfer — a pulse — etc. -- a driving signal - generating -- 

while -- the above — correlation — a duplex -- a sampling circuit -- 78 - sample hold — a 

pulse -- the above — an A/D converter -- 80 — an AD translation — a timing pulse — 

generating — a timing generator — (— TG — ) — 82 — this a timing generator — 82 — the 

5 body — a microcomputer -- 41 — a synchronization — taking — a sake -- a signal — 

generating - a signal ~ a generator ~ (-- SG --) -- 83 -- from — constituting - having -- 
**** 

[0057] DRAM84 which is the memory which memorizes the video signal (pixel data) 
outputted from the process processing circuit 81 in the video-signal processing section 42 

10 as the Records Department 44 is shown in drawing 6 , It consists of a compression 

expansion circuit 85 which elongates compressed data which compressed the pixel data 
stored in the above DRAM 84 in order to reduce and record the amount of data, and read 
them from the record medium 86, and a record medium 86 which records the still picture 
data by which compression was carried out [ above-mentioned ]. 

15 [0058] The photometry exposure operation part 45 computes a photometry value and an 
exposure control value based on the video signal which the above-mentioned video- 
signal processing section 42 outputs. And the AWB section 51 controls a white balance 
automatically based on the video signal which the above-mentioned video-signal 
processing section 42 outputs. 

20 [0059] Furthermore, based on the video signal which the above-mentioned video-signal 
processing section 42 outputs, the chromatic-aberration amendment operation part 50 
calculates the chromatic-aberration amendment data for focuses, and outputs this - 
computed chromatic-aberration amendment data to the BOTI microcomputer 4 1 . This 
body microcomputer 41 transmits chromatic-aberration amendment data to the lens 

25 microcomputer 3 1 , and this lens microcomputer 3 1 controls focus actuation based on the 
above-mentioned chromatic-aberration amendment data. 

[0060] The CCD control section 43 controls the electronic shutter of the image sensor 
CCD 24 at the time of photography based on the shutter speed which is the output of the 
above-mentioned photometry section and the exposure operation part 45. Moreover, the 

30 body microcomputer 41 transmits the diaphragm value data computed by the exposure 
operation of the above-mentioned photometry section and the exposure operation part 45 
to the lens microcomputer 31. Control of the drawing 12 within the photography optical 
system 1 1 is performed by the lens microcomputer 31 at the time of an image pick-up. A 
display 46 displays the information inside the image picturized by the image sensor CCD 

35 24, or a camera by LCD etc., and is controlled by the body microcomputer 41 . 

[0061] The first release switch (1RSW) 47, a second release switch (2RSW48 is the 
switch interlocked with the release carbon button, and it is constituted so that 1RSW47 
may turn on by depression of a release carbon button of the 1st step and 2RSW(s)48 may 
turn on by depression of the 2nd step succeedingly.) 

40 [0062] The body microcomputer 41 will perform photometry and AF actuation by 
1RSW47 ON, and will perform exposure actuation and image recording actuation by 
2RSW48 ON. Two or more electric contacts 49 for performing the communication link 
by the side of a camera body 40 and an interchangeable lens 30 are formed in the 
mounting section equipped with the interchangeable lens 30 besides above. 

45 [0063] Hereafter, with reference to the flow chart of drawing 9 , control action with the 
lens microcomputer 31 is explained to a detail. 

[0064] If it goes into this sequence, the lens microcomputer 3 1 will perform initialization 
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« 

actuation of each block in an interchangeable lens 30 first (step S101). Then, the lens 
microcomputer 3 1 communicates to the body microcomputer 41 by the side of a camera 
body, and mutual, and communicates required data (step SI 02). In addition, as various 
amendment data used at the time of focal detection, there are chromatic-aberration 
5 amendment data, flange back gap data for every body, data about the focus tolerance 
according to the pixel size of an image sensor, etc. 

[0065] Then, it distinguishes whether the command from the body microcomputer 41 
received by the above-mentioned communication link is the AF command (step SI 03). 
[0066] When it is distinguished at the above-mentioned step SI 03 that it is the AF 

10 command, the subroutine "AF" mentioned later for details is performed (step SI 04), and 
lens drive control based on the amount of defocusing computed based on the output of 
the focal detecting element 15 (phase contrast detection method) is performed. And as a 
result of AF actuation, it distinguishes [ whether it focused and or not ] whether it is no, 
and it returns to the above-mentioned step SI 04, AF actuation is continued, when it 

15 focuses, in not focusing, AF actuation is ended and it returns to the above-mentioned step 
S102. 

[0067] On the other hand, when it was not the AF command and is distinguished at the 
above-mentioned step SI 03, the command from the body microcomputer 41 extracts the 
lens microcomputer 31, and it distinguishes whether it is a command (step SI 06). 
20 Diaphragm actuation which extracts to the predetermined drawing value directed by 
communication link, and sets up 12 when it is distinguished here that it is a diaphragm 
command is performed (step SI 07), and when it is not a diaphragm command, it will be 
in the condition of the waiting for a command, and will return to the above-mentioned 
stepS102. 

25 [0068] Next, the sequence of a subroutine "AF" is explained to a detail with reference to 
ihe flow chart of drawing 10 . 

[0069] If it goes into this sequence, first, the lens microcomputer 3 1 will perform integral 
control of the AF sensor 17 (step S201), and will read the sensor data of the AF sensor 17 
(step S202). Then, the lens microcomputer 31 computes the amount of defocusing by 

30 performing a focal detection operation (step S203). 

[0070] Subsequently, the amendment data Hd (focus gap amendment data) for every 
body already stored in RAM31b in the lens microcomputer 31 by the communication link 
with the body microcomputer 41 amend the amount of defocusing (step S204). 
[0071] 

35 DF -DF+Hd (1) 

Here, above-mentioned amount DFof amendment defocusing 1 is set up so that the 
amount of defocusing detected under sunlight may be shown. 

[0072] Then, based on the chromatic-aberration amendment data Hi, a part for chromatic 
aberration is further amended to amount DFof amendment defocusing * (step S205). 
40 [0073] 

DF"=DF'+Hi (2) 

Subsequently, above-mentioned amount DFof amendment defocusing " is compared for 
the focus tolerance Gd indicated by RAM31c, and it judges whether it is the inside of the 
focus tolerance Gd (step S206). In addition, in the above-mentioned (2) formula, the 
45 above-mentioned focus tolerance Gd is data of a proper at the class of camera body. 
[0074] In the above-mentioned step S206, when it is judged that it is outside the focus 
tolerance Gd, from above-mentioned amount DFof amendment defocusing the amount 
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of drives of focus lens 1 la which is focusing is computed, and focus lens 1 la is driven 
(step S207). 

[0075] Then, a return will be carried out, if it carries out by repeating the above- 
mentioned actuation and above-mentioned amount DFof amendment defocusing " 
5 becomes in the focus tolerance Gd until return and detected amount DFof amendment 
defocusing " become the above-mentioned step S201 in the focus tolerance Gd. 
[0076] Next, with reference to the flow chart of drawing 1 1 , the control action of the 
body microcomputer 41 in a camera body 40 is explained. In addition, it explains by the 
following explanation, referring to the timing diagram of drawing 12 suitably. 

10 [0077] When the non-illustrated power source SW is turned on or a cell is inserted, a 
microcomputer 41 will start actuation and a series of sequence programs which are 
explained to the following stored in internal ROM41b will be performed. 
[0078] If it goes into this sequence, the body microcomputer 41 will initialize each block 
in a camera body 40 first (step S301). Then, two-way communication with the lens 

15 microcomputer 31 is performed (step S302). In this communication link, the focal 
detection parameter of a proper is transmitted to a camera body 40 at the lens 
microcomputer 31. 

[0079] In addition, as the above-mentioned focal detection parameter, there are data 
about focus tolerance, flange back gap data of the body, etc. 

20 [0080] then, the body microcomputer 41 — the condition of 1RSW47 - detecting (step » 
S3 03) - this - when 1RSW47 is OFF, image pick-up actuation which is exposure of 
CCD24 and read-out actuation is performed (step S304), a photometry and the exposure 
operation part 45 perform a photometry and an exposure operation based on the video 
signal of the video-signal processing section 42, and the throttling-control value of the 

25 drawing 12 at the time of this exposure (image recording), the electronic-shutter speed of 
CCD24, etc. are calculated. Furthermore, at this time, the chromatic-aberration correction 
value detecting element 50 computes chromatic-aberration correction value, and returns 
to the above-mentioned step S303 (step S304). 

[0081] If 1RSW47 is turned on at the above-mentioned step S303, chromatic-aberration 
30 correction value checks [ calculation ending or ] (step S306), and in not being calculation 
ending, it will shift to the above-mentioned step S304, and will perform the above- 
mentioned actuation. 

[0082] On the other hand, at the above-mentioned step S306, when chromatic-aberration 
correction value is calculation ending, the AF command is transmitted to the lens 

35 microcomputer 3 1 (step S307). Moreover, the chromatic-aberration correction value 
calculated by the chromatic-aberration correction value detecting element 50 is 
transmitted to the lens microcomputer 31 (step S308). Subsequently, it distinguishes a 
focus and un- focusing by the communication link with the lens microcomputer 31 (step 
S309), and if it is a focus, it will shift to step S3 10 and, in not focusing, return and AF 

40 . actuation will be repeated by step S303. 

[0083] AF actuation is continued at continuing step S3 10, waiting [ whether 2RSW48 is 
turned on and when it detects and 2RSW48 is OFF, shift to the above-mentioned step 
S303, and ] for ON of 2RSW48. 

[0084] On the other hand, when 2RSW is turned on, as for the body microcomputer 41, 
45 the diaphragm data for exposure are transmitted to the lens microcomputer 3 1 . The lens 
microcomputer 3 1 is extracted by the diaphragm control section 33, and narrows down 12 
to the diaphragm value for exposure (step S31 1). 
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[0085] Then, the CCD control section 44 turns off Signal SUB, starts are recording of 
CCD24, and is exposed by controlling at the electronic shutter speed based on an 
exposure operation (step S3 12). (this exposure) 

[0086] This electronic shutter actuation generates the transfer pulse TGP to the 
5 predetermined timing according to shutter speed by the CCD control section 44, and 

transmits the stored charge of a photodiode 101 to the perpendicular shift resist 103 (refer 
to the drawing 1212 ). 

[0087] Subsequently, in order to prevent a smear, extract to the lens microcomputer 31, 
transmit and extract a command, 12 is made to be closed completely, and CCD24 is made 

10 into a protection-from-light condition (step S3 13). And where CCD24 is shaded, the 
CCD control section 43 outputs Signal DCLK to CCD24 (step S3 14). And the video- 
signal processing section 42 carries out the AD translation of the video signal (CCD 
signal) outputted synchronizing with Signal DCLK, and reads it (refer to drawing 12 ). 
Furthermore, compression of a read-out video signal etc. is processed and it stores in a 

1 5 record medium 86 after that (step S3 1 5). 

[0088] Then, the body microcomputer 41 transmits and extracts the command of 
diaphragm disconnection to the lens microcomputer 31, and changes 12 into an open 
condition (step S3 16). A series of photography actuation by the above is ended, and 
actuation is repeated like return to S302. 

20 [0089] Next, the calculation approach of chromatic-aberration amendment data is 
explained. 

[0090] First, the wavelength property of the typical light source of generating the effect - 
of chromatic aberration is explained. c >. " 

[0091] Drawing 13 is drawing showing wavelength distribution of a common fluorescent 
25 lamp. Although the wavelength on which the light energy called several bright line • 

spectrums projected generally exists in a fluorescent lamp, G output has increased in the ; 
light energy seen on the whole. 

[0092], D rawing 14 is the diagram having sho wn wavelength distribution of a tungsten 
lamp. Color temperatures are Abbreviation 3500-4000K (kelvin), and serve as light with 
30 strong R component. 

[0093] Next, the evaluation values m and n for the light source by the color temperature 
to distinguish are explained. 

[0094] the ratio of R output in the case of the standard light source (color temperature 

5500K) as set the variable showing the ratio of R output of a video signal, and B output 
35 to m and shown in drawing 15 ? and B output - the ratio of R output in mO and a 

photography scene and B output is made into m 1 for R/B. 

[0095] The evaluation value m is calculated by the degree type (3) under these 

conditions. 

[0096] 
40 m=m' / mO (3) 

In this (3) type, compared with the case of the standard light source, the value of m will 
be set to m= 2, if R/B is twice, and if R/B is 1/2, it will be set to m= 0.5. 
[0097] Subsequently, the evaluation value showing the ratio of G output of a video 
signal, and B output and R output is set to n, and the ratio of G output in the ratios G/(B- 
45 R) nO of G output in the case of the above-mentioned standard light source, and B and R 
output and a photography scene, and B and R output is made into n f . 
[0098] It asks for n by the degree type (4) under these conditions. 
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[0099] 
n=n7n0 (4) 

In this (4) type, compared with the case of the standard light source, the value of n will be 
set to n= 2, if G/(B-R) is twice, and conversely, if it is 1/2, it will be set to n= 0.5. 
5 [0100] In addition, the value of the above-mentioned numeric values mO and nO is 

beforehand memorized by EEPROM41e in the body microcomputer 41 . With the gestalt 
of this operation, it is supposed that chromatic-aberration correction value is calculated 
based on the above-mentioned evaluation values m and n. 

[0101] Hereafter, with reference to the flow chart of drawing 16 , the sequence of the 
10 chromatic-aberration correction value count performed in the chromatic-aberration 
correction value count section 50 is explained to a detail. 

[0102] In addition, the chromatic-aberration amendment data Hit for tungsten lamps 
currently recorded in EEPROM31e in the lens microcomputer 3 1 and the chromatic- 
aberration amendment data Hif for fluorescent lamps are already stored in the chromatic- 

15 aberration correction value count section 50 by communication link. 

[0103] First, the chromatic-aberration correction value count section 50 calculates each 
average of R in a photography screen, G, and all B pixels using video-signal data (step 
S401). Then, using each average R, G, and B of R, G, and B of all the fields of a 
photography field, m f and n' are computed (m'=R-B, n'=G/(B-R)), and the evaluation 

20 values m and n are further calculated by the above (3) and (4) types (step S402). 

[0104] Then, in the case of n< 1, it distinguishes whether it is m> 2 (step S403), and, in 
the case of m> 2, distinguishes whether it is n< 1 (step S404), and it progresses to step 
S405, and when it is not n< 1, it progresses to step S409. 

[0105] At step S405, it is m> 2 and n< 1, and since it is twice [ more than ] the R output 
25 of this compared with reference condition, it is judged with a tungsten lamp, and the 

chromatic-aberration amendment data Hit for tungsten lamps are chosen, and it considers 
as Hi=Hit. 

[0106] On the other hand, at the above-mentioned step S403, when there is nothing m> 2, 
it distinguishes whether it is m< 1 (step S406), when it is not m< 1, it progresses to step 

30 S409, and in the case of m< 1, it progresses to step S407. 

[0107] At step S407, it distinguishes whether it is n> 2. Here, in the case of n> 2, it 
progresses to step S408, and when it is not n> 2, it progresses to step S409. At step S408, 
since it is m< 1 and n> 2, namely, is twice [ more than ] the G output of this compared 
with reference condition, it is judged with the light source being a fluorescent lamp, the 

35 chromatic-aberration amendment data Hif for fluorescent lamps are chosen, and it 
considers as Hi=Hif. 

[0108] In this way, at step S409, it is judged with the light sources other than a tungsten 
lamp and a fluorescent lamp, and judges with it being under sunlight or the light source 
near it, and chromatic-aberration amendment data are set to Hi=0. Chromatic-aberration 

40 correction value count is ended above, it will be transmitted to the lens microcomputer 3 1 
from the body microcomputer 41, and the called- for chromatic-aberration amendment 
data Hi will be used for the chromatic-aberration amendment at the time of a focus. 
[0109] Next, the gestalt of operation of the 2nd of this invention is explained. 
[0110] Drawing 1 7 is drawing showing the configuration of the optical system of the 

45 electronic camera concerning the gestalt of the 2nd operation. As shown in this drawing, 
the electronic camera concerning the gestalt of this operation is divided roughly into an 
interchangeable lens 30 and a camera body 40. 
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[0111] The above-mentioned interchangeable lens 30 consists of photography optical 
system 11, such as lens 1 Ifor focuses a, and diaphragm 12 grade. The above-mentioned 
photography optical system 1 1 is passed, and the photographic subject flux of light drawn 
into the camera body 40 is further led to an image sensor CCD 24 by the beam splitter 21 
5 through the infrared light cut-off filter 22 into which a part of the flux of light cuts an 
infrared light component, and optical LPF23 which reduces moire. 
[01 12] A part of flux of lights of another side are led to the focal detecting element 15, 
after being reflected by the mirror 29. The focal detecting element 15 has adopted the 
phase contrast detection method, and has the focal detection optical system 16 and the AF 
10 sensor 1 7. Moreover, this focal detecting element 15 has two or more focal detection 

area. This focal detection area is a detail with arrangement as shown in drawing 18 with a 
sign 201,202,203. 

[01 i3] In addition, a finder is an electronic viewfinder and consists of a display 46 and 
ocular 28 grade. 

15 [01 14] Here, drawing 18 is drawing showing the layout of a photography screen. 

[01 15] As shown in this drawing, the image pick-up side 200 of an image sensor CCD 
24, the focal detection area 201,202,203 in a photography screen, and the field 
204,205,206 of the video signal used for color temperature detection are assigned like 
illustration. 

20 [0116] Corresponding to the focal detection area 201,202,203, the color temperature 
detection field 204,205,206 is set up, respectively so that it may be included. 
[01 17] The chromatic-aberration correction value count section 50 detects a color : 
temperature evaluation value based on the video signal in the color temperiature detection 
field 204,205,206. And based on each computed color temperature evaluation value, 

25 chromatic-aberration correction value is calculated, respectively. 

[01 18] The amount of defocusing is detected about the focal detection area 201,202,203 
by the focal detecting element 15, respectively, and it amends using each above- 
mentioned chromatic-aberration correction value to each amount of defocusing. This 
amount of amendment defocusing by which chromatic-aberration amendment was carried 

30 out will be transmitted to the lens microcomputer 3 1 from the BOTI microcomputer 41 , 
and a focus will be performed by the lens microcomputer 31 . 
[0119] Hereafter, with reference to the flow chart of drawing 19 , the sequence of the 
chromatic-aberration correction value count by the electronic camera concerning the 
gestalt of the 2nd operation is explained. 

35 [0120] In addition, the amounts gl, g2, and g3 of chromatic aberration of each focal 
detection area to the time of 550nm at the time of the source of 800nm homogeneous 
light (sunlight) are stored in EEPROM31e in an interchangeable lens 30. This amount g 
of chromatic aberration is transmitted from the lens microcomputer 3 1 to the body 
microcomputer 41. And about each color temperature detection fields 204 (ql), 205 (q2), 

40 and 206 (q3), the color temperature evaluation values m and n are calculated, and ml, nl, 
m2, n2. m3, and n3 are calculated. 

[0121] If it goes into this sequence, 1 will be first substituted for Variable i (step S501), 
and the evaluation values mi and ni will be computed about the color temperature 
detection field qi (step S502). The calculation approach of this evaluation value is the 
45 same as that of the gestalt of the 1 st operation mentioned above. 

[0122] Then, chromatic-aberration amendment data are computed by performing the 
subroutine "chromatic-aberration correction value count" mentioned later for details (step 



- 14- 



Translation 2000-266988A 



S503). Subsequently, i will be incremented, the next color temperature detection field 
will be set up (step S504), and when having not ended, it judges whether it ended about 
all fields (step S505), and it returns to the above-mentioned step S502, and a return will 
be carried out, if it performs repeatedly and all field termination is carried out. 
5 [0123] Next, with reference to the flow chart of drawing 20 , the above-mentioned 
subroutine "chromatic-aberration correction value count" is explained. 
[0124] If it goes into this sequence, it will judge first whether it is mi>=1.5 (step S601). 
Here, it progresses to step S602 at the time of mi>=1.5, and it judges whether it is 
ni<=0.7. In the case of mi>=1.5 and ni<=0.7, if the incident light from a photographic 
10 subject has many long wavelength components and its color temperature is low, it, will be 
distinguished, it carries out the multiplication of the predetermined **** kl to the amount 
gi of chromatic aberration, and makes it the color temperature amendment data Hi (step 
S603). 

[0125] At the above-mentioned step S601, in the case of mi<1.5, it progresses to step 
15 S604, and it judges whether it is mi<=0.7. Here, in the case of mi<=0.7, it progresses to 
step S605, and it judges whether it is ni>=1.5. 

[0126] And at the time of mi<=0.7 and ni>=l .5, if the amount of short wave Naganari to 
the incident light from a photographic subject and its color temperature is low, it will be 
distinguished, it carries out the multiplication of the predetermined multiplier k2 (k2<0) 
20 to the amount gi of chromatic aberration, and makes it the color temperature amendment 
data Hi (step S606). 

[0127] At step S607, it is judged with the incident light from a photographic subject 
being the light of the component near sunlight,..and since chromatic-aberration i 
amendment is unnecessary, the color temperature amendment data Hi are set to Hi=0. 

25 Count of the chromatic-aberration amendment data Hi is ended as mentioned above. 
[0128] Based on the video signal of the field of the image sensor CCD 24 with which 
focal detection area corresponds as mentioned above, the amount Hi of color temperature 
amendments is determined, respectively. And amount DFiof amendment defocusing f is 
computed for every focal detection area by adding the above-mentioned chromatic- 

30 aberration correction value Hi to the amount DFi of defocusing for each [ correspond 
under the sunlight for which it asked by the focal detection operation with the BOTI 
microcomputer 41 ] focal detection area of every. After that, according to a 
predetermined focal detection area selection algorithm (for example, the maximum .near 
selection), focal detection area is chosen about the amount of amendment defocusing, and 

35 a focus is performed. 

[0129] Since according to the gestalt of the 2nd operation the color temperature detection 
field corresponding to two or more focal detection area which was mentioned above is 
prepared, color temperature detection is performed separately, respectively and it amends 
in quest of chromatic-aberration amendment data, more exact chromatic-aberration 

40 amendment can be performed. 

[0130] In addition, the decision value over the above-mentioned evaluation values m and 
n of the ability to change not only in the above but variously is natural. Moreover, the 
number of focal detection area not only of three pieces but the thing which may be made 
to increase more is also natural. 

45 [0131] The effectiveness of removing the effect of chromatic aberration and enabling 
exact focus actuation will be demonstrated without needing a tooth space still more 
specially according to this invention, without independently not needing a color 
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temperature detection sensor, a detector, and optical system, but carrying out a cost rise 
substantially, since the amount of chromatic-aberration amendments is calculated based 
on the output of the image sensor for photography, as explained above. 
[0132] In addition, the following invention is also included in the gestalt of the above- 
5 mentioned implementation of this invention. 

[0133] (1) The light-receiving sensor for focal detection which carries out pupil division 
of the photographic subject light which passed the taking lens, and receives light, A focal 
detection means to detect punctate [ of the above-mentioned taking lens ] based on the 
output of the above-mentioned light-receiving sensor for focal detection, The electronic 

10 camera characterized by providing the image sensor which picturizes the photographic 
subject light which passed the above-mentioned taking lens, an amendment means to 
amend the output of the above-mentioned focal detection means based on the image pick- 
up output of the above-mentioned image sensor, and the control means which performs a 
focus based on the output of the above-mentioned amendment means. 

15 [0134] (2) the above — amendment — a means — the above — an image sensor — an image 
pick-up - an output — being based -- a color temperature being related - data - 
detecting ~ f a color temperature — detection — a means — the above — a color temperature 

— detection — a means — an output - being based — chromatic aberration - correction 
value — computing — correction value — calculation — a means — providing — things — - 

20 the description — ** — carrying out — (— one — ) — a publication — an electronic camera . 
[0135] The above-mentioned light-receiving sensor for focuses has two or more light- 
receiving fields corresponding to two or more focal detection fields in a photography 
screen. (3) The above-mentioned focal detection means It has two or more focal detecting 
elements corresponding to two or more above-mentioned focal detection fields. The 

25 above-mentioned amendment means the above - plurality — a focus - detection — a field 

— corresponding — the above — an image sensor — a field - an image pick-up - an output 

- being based — corresponding - the above -- plurality — light-receiving a field - an 
output — being based — the above — plurality ™ a focus - a detecting element — an output 

- amending - things — the description - * ** — carrying out — (— one --) - a publication - 
30 - an electronic camera . 

[0136] 

[Effect of the Invention] As explained in full detail above, according to this invention, the 
electronic camera equipped with the focus equipment which the chromatic aberration in 
focal detection is amended and can perform an exact focus by low cost and space-saving 
35 can be offered. 
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«<Ji^JtJ^^l 6<0«fig$r^afc^-ET*S. 

[0030] 03tcfe^T. 13^ 1 1 ' iHm^yX. 
RFliffi\-Jivhzn>U9. Sli«»vx^. Cliny 

r>ifuyx. Kiomisyxi lomHzMtxmt 
1. H2«e-7x^Ki. K2tJtKL.t-eo^frt:i; 



(4 

5 

[0031] J^H^^yXll' <0ltailfi<0««L 
1. H2£fflDAF*>^17<^S3a^PP±fcS 

terns fta. 

[0032)±£Sl^^yXll , hh=>. teffi 
maayfy^uyxc&xf^^-^^yXH i , 

H2fcJ:oT3t«lOtC*ttTSB^2<jCte«iBP (AF 
•t>1M 7<03t€33^^ P±) £Wte«$*ra&l« 

ii. m2m2t%&. 

[oo33]±£g^^yxir *«iirtry. ro^oi 
ffiG<7)fflttrt»??*fliF*^fig?iis^tctt. *<m 

»LTS«t:Ste«SiiT^ lftF 1 . S?S2 F 2 fc£ 

[0034]±ss^^^Xll• w^te® 20 

fc#LTSEfclfte«$*VCS&llfeRl. 8S2&R2fc 

[0035] z<r>mmmB~cu. ztit>m&tm2 
m.<ot3mm&i-zzk££ m&vyxi 1 • 

a. miWLtm2m(Dmm^^AF^yti nam. 

[0036]l£AF*ytl7ll -mzi/Vayo) 30 

mm^hcov. m&vyxiv izx&«iwt<p<m 

®M*m mt\XX = 720nm) r2<0te®j£#. IS 

g^>-xi 1- w^rraisiLhfeiRiKcjeaLT^te® 

[0037]fi!oT. 03 (b) ^£*i&J:3fc:. 
tt-TSft (S'l> ( A = 560nm) ) r l^KttftJfctt 
5. 40 

[ o o 3 8 ] mz . 04 j±m 1 OUSfc^©^*^ 
*^7^i/yX3 oat^*^7!}ff^ 4 orttofflS 

[0039] 5fe1*. £&W>X3 0<tfH8£$-p6!8Hca 
[0040] 04fc»V>T. WyX-7>f 3V3 Hi. 3c 

gn^>-x3o<o©i8^iSTi>o. ^rtase+jwasg 

H (CPU; Central Processing Unit) 3 1a. l»-K 
^yjy^U (ROM; Read Only He»ry)31b. y 
y^AT^-bX^t'J (RAM; Random Access Me»r 50 
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y) 3 1 c. T^D^/t^P (A/D) ri^A-* 
ADC3 1 di^ttayho-^Vht. S*>fc. 1" 
yXV>f3y31tt. -eOrt^t^JSHfeX^'J^SE 
EPROM3 1e£WL-Cfc9. «U6iiBKH»^C0St 
*.^T-*£3cJ|WyX45fc:Eei/n>S. 
[0 04 1 ]*>*»!, UyXv-f 3^3 Hi, JhHROM 

3 1 bWSttStox-^^XD^-kfcfiH-CHI 

[oo4 2]^^tBaii 5<?>-mx't>z>AF-tyin 

7fcL l^X^>r:jy31fcJ:9*0»f£#$!l»3*i 

dcoAF-byiri i <r>$xyr$h*.y*t ; f-9 («? 
tt&T-* ) V yX-?4 ay 31 rt^A/D a yj< 

-^ADC31d-CA/D^ft§fUta. RAM3 1c 

watts*.*. 

[0043] VyX-?4ay3H±. ISfryVT-? 
rtc7)^r-fv>f ay 4 lfrt>mm2ti&ffiET-jHzM 

^xmEmnzfiix. mmmmuyxi 1 a <os 

[0044] zzx. M£mm&i5&. smvyxs 
oo^fcfctT^fcSfiyy&^atfiigL f7t- 

U>Xffii»gS32«^yXV>f3y31*>4 > <7) 

wkhcs-^t. Ji^sfffl^yxi i ai&mtz. 
-eur. 89ts&&3 3tti^xv>f 3^31*^111 

<ftfc*-*-vt. m 1 2£^!r*-£. 
[0045] JiLL<Of6. ^pyX305r*^7^r-f 

4 0izgmi-hwyhmtcommgnz&. ssm^y 

X3 0fiii:^5^-f ^ 4 OfflfccoamS-ffd^tfH^g 
tacO«^Wfif^3 4 * Wr£>*lT . 
[0 04 6]#{C. #*7*x-f4 0<OiH»&£pifflK 

[0047] 04fc*HvC. #T4V4oy4Ui*)* 
40(^mmmX. «CPU4 1a. RO 
M41b. RAM4 1 c> A/DnyA-? ADC4 1 

rtg50ROM4 1 bt*8te?ilfc^-^yxra^7ix 

[0048] £tz. X7<-?4ay4 1«. -ecortatfc: 
EEPROM4 1 eSr^rLTi>0. ^I^Si. SBt. A 

wb (^--h*v^ hA^^x) . xvxntmvmzm 
^hws.T-fz*T <mzm&Lx\^. mm? 

(CCD; Charge Coupled Device) 2 4 12. g§*3£?^ 

grt&. ®&m^9m%4 2\t. ccd2 4*> 

C C D$0»SS4 3«C C D 2 4 fcUtLTSSSm^JiJ* 

Lxwrnftzmmz. 

[0049] ±MC C D 2 4«. «ffi3f-^'-7D- F 
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[00 50] mmMfiirtlXli. 4y*-y 

-fyej*MccD^S)S. 

[00 5 1] 05(CiHvC. ,ICDCCD2 4«. 

fatmw5mz-vsm£$mzixtz.y ivy**- y 

lOlfc, ±IB7*h^^-K101t:^§iiJtm 

mmm yy w v x ? i o 3 Kiss?-* h 5 7 r 

i*-f&SKv7 h l^'X? 1 0 3 . h WX 

9 1 0 3 fci DSK#fifc^$*i£mfi£*¥;fr|ii]K 10 
«T<>SKiS-rS*¥^7 h l^X* 1 0 4 t . b 

1 04KJ: vwMzsmztitiimznK 
fm&mLx&ns-h&nu 1 o 5 1 a^iaidtSfi 

[0 0 5 2] ±S7*hr^3T-H10 lOmBtlife 
[0053] m7iz5^t ""Rj , r Gj . r Bj 

h&7 ifoftTfilX^h. 20 
[0 0 54] _k£R. G. BicttftttHS 

v^. R, G, Btt, @co*n#»g^C^(Offl 

[0055] ttM-9X»S4 214, a 6 fc*3*ll> J; 
3C t CCD24*^i;*»y h74X^£g|c£-f£jttf> 

<offlra2a^yr , j>'^Tii» (cds) 78t. ^^ffl 
S2a^>'ru yy®m 8cD&jj£tmt&y4 y* 

yho-;pr>TAMP7 9fc. zcoyj yayha— 
;PTvr7 9<7)ai*5:AD^LTT^^/Hi^t:^ 30 

A/D 3 yy\'-? 8 0 1 . T^HI^fc^ftStl 
fc^m^fc#«0^£ff&97*oHrX^[I|»8 1 

[0056] CCD$0»a54 3{i. 06tC5R$*l.S J: 3 
fc. CCD24£S3!rf£fc»0^'^x^iawI 
^£3&£"tSfc*fc. ±£ffiK2S^yrU>^»7 
8W>7(W!-;^v*x. ±MA/Dayrt-?8 

(TG) 82t. .I<D:M S^y'i*!/- 
?S2bX7<v4 3yAlt<7)mm*tht&><rM^ 40 
fcJ&fctiS^A'S/x*!'-* (SG) 8 3i:*^8t 

[00 57] £884 4<i, @6^$ii.SJ:pt:. » 

«fi^jasg?4 2rtwrD-bxjpnii»8 ia»£>ttj?j$ 

RAM84fc. ±EDRAM84Kg|g3;hJtB3§T- 
•TI»S»««c8 6t*^fiifi!t$<lS. 50 
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[0058] mmmm$m4 s a. jj0*fiMi*§*9i 
S4 2^aj*-rsfft»^tc«^^Ta3te. saso» 

[0059] S&fc. fe!KJHffiEiggS85 0te. iJBUfc 

«m^«®a54 2was*-r^i!WR<i^fc«-?^T. 
M^tu^&mmET-^^T 4~?4^y*\ izta 

£UyX-?4ay31fc:j*fIU ^VyXv>f:3y31 

[0 06 0] CCD$fl»a54 3«. ±12SftS&. 
%U45<r)&j}Tbhi'wfXV-Y\zmrf^X. S 
f&B$tf>iWft^C C D 2 4 <0«^F v-* y * . 

tit. if^AHnyA i« s ±£8Bfe£. StiiStgS 
4 5<Og£B«3gfc:J: OSajU^Offf-^uyXv 
>r3y31fci*fi?-S. Hfltfftc&irvcii. vyXH 

ay 3 1 izx^xmm^m i rtcoso i -zowmf 

frfrtiZ. S&kS84 6»4. g«^CCD2 4(c:J:0g 

[006 1 ] 7r-XM/>J-XM7f ( 1RSW) 
4 7. ■<zi)yY\<'V-XX4 (2RSW4 8liHl 

lmvWLTmzi*) lRSW4 7^yL. 51^^ 
^T® 2ai£<DffLT»f-C2 R SW4 8^^^ i o 
ffitfLZtlX^Z. 

[0062] ^f-r-fV>f 3>4 Hi. 1RSW4 75T^ 
T-fiBt. AF»f^i&fTV\ 2RSW4 8^yCSaiiM^ 

X3 0^«-T^»>yba5fc«. *>7-iff^4 0ll 
t^)syX30mk<mmt:ftofi:ib<rm&<r)m$m 

m&49imv$>tix^i>. 

[006 3] JJIT. H9<07n-^-h5r#flgLT. 

[0 064] ^-7-yxizxtt. uyx-?4ay3 
U4. Jt-f3^wyX3 0rt<7)#7-o»/^<oioSfHti&^ 

$:ffd (Xr yTS 10 1). ^v^T. wyXv-f ay 
3 114. #*7*T*ffl<D*T4V>f:3y4 1 tfflSt 
j»i*ffkV ^gSTr-^tftfUlfclf-J (Xr-yTSl 
02) . ^l^i!lll$K:ffiffl$^a^<OWET-^ 
fc LT(4. feK^ffiET— ^7^77^7 

[0065]^T, immtzxvgmLtiXTi-? 
A 3 y4 1 *»^>03 v y vwa f 3ty Hr*^^* 1 

fcfWW-S (X-f-y7"S103) . 
[006 6 IIMOXtv rsi0 3tCT. AFaWF 
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"AF" ££ff t (^f77S 10 4). Ji£Siaj 

f7*- txuzm-Kuyxmmmz'no. *l 

t> AFlMfcOJSIi. Lfca^^A^fJE'] L . # 
^cO^<±±axf--yTS 1 04tH^TAFfM££ 

[0067] UEXryTS10 3fc:T. AF3 

F*^2rfl»W-5 (Xf-/7S 1 0 6 ) „ ZZX. 8 

^(XT-yTS107) . ISOn^yK-Cti&vxg^ 
«. 37^K^<«Si:*0, JJBX-f yTSl 0 2 

[0068] @10«07a-f-*-h£#8&b 

[0 0 6 9] *i"-?>X£A&t. fcfXsyX-iAa 
>3 ltt. AF-bytl 7^)®^©l»JffV^ (Xf77 
S20 1 ) . AF-t>iM 7^Hr>1?-f-^<0^a5L 
(XX/7-S20 2) . gWt. l^X-Way 

3i«. mmmmnzmfix. t?*- #xt£3t 

#fth (Xr /TS20 3) . 

[0070] -f V-f 3^4 1 fcOil^fci 

0. latl^VX^a^Slrt^RAMSlbt^tt^ 
tVZ^hitir -fttWMiET-^Hcl ( try h-fiiffijEx 
-?) fcADr^-^XltftfiijESrfi^ (Xf77S 
204) . 

[0071] 

DF' =DF+Hd ( 1 ) 

;:t ±£«uEt7*-*x«DF' Ji. *S3tTfc: 

[0072]gV>T, feJRHflDET-^HitcS-^V^ 
T. ffiEx^-J&XSDF' HttLT^fclfelRJIfl- 
fclilEtS Uf77S20 5) . 

[0073] 

DF" =DF' + Hi (2) 
ifclvC. RAM 3 1 ctCE«$ilTV^^||lP§KHG 
d£. ±EauEx7*-*xl:DF- fcfcttRLT. 
MfFSKBG d M*Stm%.?& (^f77S20 
6 ) . ft. ±IE ( 2 ) sSfcMvt. ±M-&&ft&KfflG 

[0074] IMXy- yXS2 0 6fcii<rVC. £&flFg 
EHGdJ1-TJ)l»fcWBr$^^(i. ±MiffiET7* 
-*XftDF' J:9^fc*S&£fat5l'yXl laO 
8a6a$:ftajLTM^IiS^>Xl 1 a*mr?h U 
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T<yXS207) . 

[0075] UEXx-/TS201fcJID. 
JHL^ffliET7=r-*XttDF" *^#ffS«aGdrt 

fc&&2rsr^iW£*s9jiUT^. ±met7* 

[007 6] &(C01 l<7)7n-f-v-hSr#agUT. 
;M -f 4 0 rt<D#r -f v^f a y 4 1 0$fl»IM£Sr 

tmtt, ft. artomtvimi 20*4 h 
io imimt^mm-ri. 

[0077] ^a^c7)msw*t^y$<iS36\ 

SA^ftSfc. v4rjy4 1tt»f££|51ftU flSfcOR 
OM4 1 bfc^$ftfcjaT£iMlft-S J: 

[0078] *is-*yx&\h t . jfctfW* v>[ 3 
y4Ui. ;M7*T-f 4 0rt<O#XQy?<7)tDJ»ffc£ 
fr5 (Xf yXS3 0 1 ) . »vt % W>XV>f3y3 

lttofflsaffiSrtfd (xx«y7-s30 2) . z<mm 
20 \syx-?4ay3\£.mmth. 

[007 9] ft. ±£J^S!a^-?7^-^fcUT«. 

[0080H8WC. #T-f-?43y4m. 1RSW 
4 7<7*tjQS£fc£iJL (XfyXS303) . g[lRSW 
47tf*7<ry%&\±. CCD2 4<9g#. SyWtiLtW£ 
T'J>&i§fft»rt*lT^ (XT-yXS304) . 

m&4 2<wtm^£M-J^xwt. mm®n®4 5 
fci fsaagffitetr^. (Hfftfeii) ®m 

30 g?0 1 2O«?0J0»e. CCD2 4<yjS^^>y^Xtf 

S55 0it&immmt:M.iiiL±mXTv7 s 3 0 3 1 
MS UT77S304) . 

[0081 ] lEXf*/ 7*8303^, 1RSW47 

Uf77S306) . M&m*X*\*®£Mi. Jiffi 
Xx-/7-S3 0 4^fft. ±a»^^ffd. 

[0082]-*. ±£Xx-yTS306fcT. feflXH 
SGEtt^^ajaAco^fcHi. W >Xv>f a y 3 1 1 A 
40 FavyHSriS^S (Xf >yTS307) . fe 
JRUffljEfi^ajS 5 0 Hi Olt«$fi^feiRllffliEe 
£. VVXv-f3>-3 KCiifif S (Xr-yXS30 
8) . ifcwc. wyXv>frjy31t<^HitciO^ 
^. ftSteZmiL (^f77S309) . ^JSttStfetf 
X^-y7-S3 1 OlZftfr L. #^ft^li^f77S 
3 0 3fcMO. AF|ft^*^i9jg$tLS. 

[0083]^<Xf--y7 , S310T(i. 2RSW48 
^y^itT^S^ait. 2RSW4 8* J 3T7<0^ 
tiiEXr>yXS3 0 3t#fTU. 2RSW48tf):*y 
50 $-#*>ooAFi^$:^r&. 
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[0084]-*. 2RSWm>ZhX^Z>i*&it. 

mmr-^mmth. ^yx^^ay3i\mm 
9m3 sizx oeo 1 2^mtam*)mizm&ti u 

f77S311) . 

[0 08 5] m^X. CCDSIfflai4 4ttfI^SUB£ 

*7LxccD2 4crmmzx?-vz-it. s&mmz 

£*T-5 (Xx vTS3 1 2) . 

[0086] d<os^+ -/ ?mmt. ccvvm&A io 

4 izX *) is* -y 9 XV- KfcJSUy5r£tf):M S V?X 
JBM^/I/XTG P VX . 7 * Y?A K 1 0 1 
<*>S«m?f£S«v7hU^M0 3teiK£-f£ (0 
1 2#BS) . 

[0087] X*T&ffijkt&t:#>£. WX 

•?4?>3 uzfttxm^yvzmmixm 1 2 

£5S£fcBt§-t*\ CCD2 4$rig3t*t®fc^ <*T 
77S313) . *LT. CCD24£Sg3fcW:#® 
T\ CCDSg^4 3ttfl^DCLK$:CCD2 4fca} 

*-r* (^T7/s3i4) „ *uc, ttmm^uias 20 

4 2fcHI^DCLKtR»ILTaS*£ft6l^fI^ (C 
CD{§^) S:AD3£«iLTM»{lJ-r (01 2#«B) . S 

«, 12118*8 6 l^gtfrtS Uf77S3 15) . 
[0 088] gwc x iKf^-f ay 4 Hi. UfXv 

-i 3^3 ifc*rLT. mm&oavyvzimix® 
o 1 2 twrnrntz-th (xfvrs 3 1 6 ) . a±x- 
-i&vmmmz&i' tx s 3 0 2 ten 0 nacfwt* 

[0089] ^tfeJRUffiEx- ? WSCfii*ffitO^T 30 

[0090] 9tr. mm<mmt:mi-t-&mm%i£ 
mom&miz^xwmtt . 
[oo9i]0i 

0C*>*>. SbftTfctt. SPlaomx^^ 

[ o o 9 2 ] 0 1 4 >?xt>7 ymmMfttt 

mLtlWmtbh. &3500-4000K 40 

(^t'WC&O. RJfcfttfSSiV^fc&^TV^. 

[0093] ^tfeaeti tmgcnmwht:#><?m 

[ 0 0 9 4 ] SftflHl-^Raj* t BftJjtnitZikb-? 
^mtL, 015fcijrfJ:?£giS63fcS<fe&g5 
500K) <9^<9RJfcftfcBffl;fcfc<0ttR/'B$rm 
0, S^^-yTcORaj^fcBHi^fcOlkS-in' t-r 

[0095] frfr&gsf&T. d& ( 3 ) fcioTiPfil 
gm 50 
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[0096] 

m=m' /mO ( 3 ) 

(3) stiij^t. mcrMimmxmotg&izit'^ 

X. R/B#2<g-C*>#ttfm=2fc&0. R/B#l/ 
2T&*tffm=0. 5t%&. 

[0097] &we. wsMii^Gai^tBai^. rsj 

GftJjtB, RSWJfcOifcG/ (B ■ R) £n0. 
^->-T<OGtfJ*fcB. R{B*t<0ltiSrn' fc-fS. 
[0098] **S*fN0T. <fc£ (4) tCtOn^ 

[0099] 

n = n'/nO (4) 

(4 ) 5$fci>>,vC. n<Ofittgi&fcStf)*§£fcJiA 
T. G/(B • R) #2fgT**Uin = 2fc&9. W 
fc. l/2T*ftffn = 0. 5t%&. 
[0 100] ft. letlraO. nOtfXUi. ^•fV 
>f 3>4 lrt«0EEPROM4 1 ekFf-tbafl&ZtlX^ 

^mmEm^tbi z 1 1 lx v . 

[0101] UlT. 01 6tf570-f-^-h^#agL 
T. feflZH«Efitt«S5 OtCfcV^TUff^^SMZII 

[0 1 02] ft. \syX~74 Ziy3 l|*J<?3EEPROM 

h i f li. aimfci *)mz&\mmEmm%5 otus 

[0103] 5frf . feJRIUIIEfittfica 5 0 tt«fiMI# 
T-?£fflWC. m&WffiftVR. G. BB#^TC0# 

¥%e^*«>s (xf77S4 oi). mux. mmm. 

W&ffi&nR. G, B<0**l-m<Z>¥%ffiR. G, B 
^ffl^T. m' , n' iM-i^l (m' =R • B, n' = 
G/(B • R) ) , Sfc±£(3) . (4)^t«fc0» 
mUm, nSr^S (Xf-/7S402) . 
[0104] &Wt\ m>2trgfr£milVX (Xf-/ 
7-S40.3) . m>2<0^fe:«. n<l*»5*^«80 
LT Uf»/7S404) . n<ltf)^{i^7 1 -/rs 
4 0 5t2t^. n<lTJi=5rV^{i^xxrS4 0 9 
fcittf. 

[0 105]Xf-/7S405tll m>2, n<lT 

yyxf-yyyytWfeZti. ^y^xf-yyyrmn 
feiRHWiiET-^Hi t*^?n. Hi=Hi tfc-r 

[0106]-*. ±a^Tx7-S4 0 3fcT. m>2 
TiH-^fcJi. m<l*>S36^flgllL (XT-/TS4 
06) . m<lTi*%\yig&iXf-y7'S4 0 9izM 
^. m<l<0^{i. X-f-/TS4 0 7fcaiO. 

[0 107] *x-y7-S4 0 7-C(i. n>2A^3W3W0 
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-TS. ZZT. n>2<9*§£ttXx-yTS4 0 8fc3i 

n>2Tte&v^liX7 i v7S4 0 9fc:iitr. * 
7 i yTS4 08-Ctt. m<l. n>2T&D. BD^>. G 

i f#§S?S*U Hi=Hi f fc-fS. 
[0108] £ 3 L/C. Xf77S4 0 9m 

Mittit&^-ttmTb&bVfeL. feflXUfiilET- 

i =0k-TS. ia±TfeiR£JijEMI£&T 
U *46^>iutfeiR^MiET-^ H i »i s *r-f v-f 3 

[oio9] Ktz*m&m2ff>$m<?)&miz^x§L 
mtt. 

[0 110101 7{i&2cD!6»<D^©£fiiS«^;&* 

0 til* 7*t •< 4 0 fctTcBISftS. 

[oi 1 1 1 ±E3saftw^X3 o«. m^mmvyx 

1 1 a^^OSSfct^l 1 . m 1 2^*»4>fi!j£$*VC 
rt^*^te^«c^*i . jgfct'-^XT'J 2 1 

2 3 Of LXimm? C C D 2 4 fc&MlS . 
[0112] ftefr^-^tmti. S 5-2 9"CK#S 

»ififflH«?aj*^«rSffl LTtJ "5 . 1 6 

tarn fflk^j(usaKBxur**L'Cv»*. 
j&jfirtfcaix >j iMWiH 1 8t^2 01,20 

2. 2 0 3"C^-J:d^«ai:^oTV^. 

rrfc^ S^4 6i&figUyX28£*><i>flSj£?*l 

[01 14] zzt. mi&imsmfcoi'JTvyz 

[0 115] P30fcjj^fl.SJ:9fc:, gft^fCCD2 
40SI6BP2 0 0 1 . S^HBrtO^^asxy 7 2 0 
1. 2 0 2, 2 0 3fc. fe^&ai<0fc*fc:teffl-r65li 
fiMi-^<^|«204, 20 5, 2 0 6#B*<0*D<i!l>J 

[01 16]feaSeiitJS«2 04. 205, 206 
it. *ive*lj&j£tta!xy7201, 2 0 2. 2 0 3fc 

[0117] MX3a§jMfi-&£55 Ott. feSJg^itifa 
«2 04, 20 5. 2 0 6fl<0l?MSfP?fcS-3VvCfeS 
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[ 0 1 1 8 ] jy^iajas 1 5 1 j; u 7 2 0 

1. 20 2. 2 0 3fcOVVt*fi-P*l.T7 !r - 

[0 1 19] OT. 019tf>7n-^-h£,#§SL 
T. ®2(7)||*tOJB®fcffil»«^^7tJ:SfeiRIS*i 
10 jEfift«Ox-^yx«r^W-&. 

[0120] ^ £&VyX3 0rt<DEEPROM3 1 
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